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ABSTRACT 



A computer site includes a data generating source. The 
source may include a device (e.g. a heart monitor) which 
may be manipulated by the patient to sense a biological 
function or condition such as a heart beat. The device 
outputs an audible signal in response to the monitored 
condition. A computer that can be operated by the patient or 
other initial user at the site runs a program that processes an 
electric signal generated in response to the audible signal as 
received through a microphone connected to the computer. 
The program is downloaded or otherwise accessed through 
a computer communications network (e.g. Internet). The 
computer sends resulting data signals over this network. 
Using a plurality of the foregoing components, any number 
of patients (or other users) that can access the computer 
communications network can provide real-time information 
about their personal medical condition (or other generated 
data) to their personal medical care providers (or other 
remote end users). 

37 Claims, 7 Drawing Sheets 

Microfiche Appendix Included 
(2 Microfiche, 72 Pages) 
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SYSTEM AND METHOD FOR GENERATING 
AND TRANSFERRING MEDICAL DATA 

This specification contains a microfiche appendix con- 
sisting of two microfiche sheets having 72 frames of com- 5 
puter program listings. 

BACKGROUND OF THE INVENTION 

This invention relates generally to systems and methods 
for generating and transferring medical and other data. A 10 
specific implementation includes a remote heart monitoring 
method. 

Many industries use real-time information, but the medi- 
cal field is one in which such information is particularly 
critical. In hospitals, for example, patients may have their 
biological functions or conditions continuously monitored 
so that any significant change can be immediately detected 
and addressed by appropriate personnel. Such monitoring 
includes generating the information and transferring it to 2Q 
where it is to be used. 

U.S. Pat. No. 5,481,255 to Albert et al. discloses trans- 
mitting medical data, for example, through a paging network 
to a pager receiver connected to a computer, such as a 
palmtop computer held by a physician. In one example, a 25 
patient is connected to an electrocardiogram (ECG) machine 
to generate ECG information that is processed and trans- 
mitted through the paging network to the receiver and 
attached computer. 

U.S. Pat. No. 5,735,285 to Albert et al. discloses another 30 
communication system for conveying ECG data or other 
biomedical waveform data between a patient and an attend- 
ing physician's location. The patient employs a HEART 
CARD™ device from Instromedix, Inc., or the like, which 
converts the patient's ECG signal into a frequency modu- 35 
lated audio signal that may then be analyzed by audio 
inputting via a telephone system to a selected hand-held 
computer device with integrated microphone and audio 
system. The computer device functions to digitize, record 
and demodulate the frequency modulated signal for presen- 40 
tation and viewing on the hand-held computer. The audio 
signal can also be input directly into a personal computer 
(PC) via a standard personal computer microphone. The 
audio signal can be input directly into a PC through a phone 
line connection via a standard "voice-capable" modem, for 45 
example. The stored ECG audio signal can be retransmitted 
via telephone, either wireline or wireless. At a receiving end, 
a programmed hand-held computer can be used to receive 
the audio FM biomedical signal for digitization, recording 
and demodulation for viewing. Such computer can be one 50 
with integrated microphone, audio analog to digital 
converter, digital to analog converter, speaker, and central 
processing unit with memory for performing various 
computational, data storage and signal processing tasks. 

Despite previously disclosed or implemented systems, 55 
there is still the need for a novel and improved system and 
method for generating and transferring medical (or other) 
data, especially a system and method which enable a patient 
to communicate with a medical care provider in real time 
virtually from anywhere, Preferably such a system and 60 
method should be able to communicate globally, such as via 
the Internet. Such a system and method should be 
inexpensive, simple, and easy-to-use. This includes use of a 
computer without having to purchase or manually install a 
specialized computer application program or any special 65 
hardware. Such system and method should be relatively 
inexpensive both for the patient or other input user and the 
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medical care provider or other recipient to use (e.g., minimal 
equipment requirements, no long distance telephone tolls). 
Such system and method should quickly (ideally, in real 
time) provide accurate data from the input user to the 
recipient. 

SUMMARY OF THE INVENTION 

The present invention meets the aforementioned needs by 
providing a novel and improved system and method for 
generating and transferring medical and other data. For 
example, the system and method permit the monitoring of 
biological functions and conditions of a plurality of patients 
and the reporting of the resulting data to respective medical 
care providers. In a particular implementation, the present 
invention provides for remote heart monitoring. 

In a preferred embodiment, a device that can be manipu- 
lated by a patient senses some function or condition of the 
patient. One example is a small, inexpensive, hand-held 
heart monitor that a patient can hold against his or her chest; 
when used, the device outputs an audible signal responsive 
to the beating of the heart, such as the electrocardiogram. A 
computer that can be operated by the patient runs a program 
that processes an electric signal generated in response to the 
audible signal as received through a microphone connected 
to the computer. The computer can send resulting data 
signals over a computer communication network and pref- 
erably over a global communication network such as the 
Internet. Using a plurality of the foregoing components, any 
number of patients that can access the computer communi- 
cation network can quickly, easily, inexpensively, and accu- 
rately provide real-time information about their personal 
medical condition to their personal medical care providers. 
The real-time information can also be used locally such as 
by the individual during exercise or simply while trying to 
monitor or modulate the sensed condition (e.g., to lower 
heart rate, blood pressure, or stress). 

One definition of the system for generating and transfer- 
ring medical data of the present invention comprises: means 
for sensing a biological function or condition; and means, 
communicating with the means for sensing, for transferring 
a response to the sensed biological function or condition 
over the Internet. 

In accordance with another definition of the present 
invention, the system comprises a sensor used by a human 
user to sense a function or condition of the user's body. It 
also comprises a personal computer located with the sensor. 
The personal computer has a microphone connector and 
analog to digital conversion means which are communicated 
with the sensor such that a digital processing circuit of the 
personal computer receives from the analog to digital con- 
version means a digital electric signal derived from an 
analog electric signal received through the microphone 
connector in response to the user's body function or condi- 
tion sensed by the sensor. The personal computer is pro- 
grammed to transfer data representative of the received 
digital electric signal over a computer communication net- 
work contemporaneously with the sensor sensing the user's 
body function or condition. This system can further com- 
prise a recipient computer located at a medical facility and 
connected to communicate with the computer communica- 
tion network, wherein the recipient computer is programmed 
to receive the data transferred over the computer commu- 
nication network and to provide a visible representation of 
the sensed body function or condition and to store the data 
in a searchable database. The system can comprise a recipi- 
ent computer located at a data communication service pro- 
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vider facility and connected to communicate with the com- (b) downloading from the accessed Internet site to the 

puter communication network, wherein the recipient personal computer a medical data acquisition program 

computer is programmed to receive the data transferred over automatically operable with the conventional operating 

the computer communication network and to transmit in program; 

response thereto another signal to an end user. s (c) generating an acoustical signal in response to the 

Still another definition of the present invention for a biological function or condition of the individual; 
system for generating and transferring medical data com- (d) receiving the acoustical signal in a microphone near 
prises: a sensor to provide an acoustical signal in simulta- the individual and converting with the microphone the 
neous response to a biological function or condition; a received acoustical signal into an analog electric signal; 
microphone, located with the sensor, to receive the acous- 10 ( e ) communicating the analog electric signal from the 
tical signal as the acoustical signal is provided from the microphone to an analog to digital conversion circuit of 
sensor; and a computer connected to the microphone and the personal computer and converting thereby the ana- 
adapted to transfer over the Internet, in real-time response to { electric si y {Q a di ital elearic . al; 
the microphone receiving the acoustical signal, electric ,~ ,. . 4 . , , . . . . 4 . , 
signals representative of tie received acoustical signal. In ® P roccssin g ' hc ^ S1 g™ ' n lhc P 6[s ° nal 
one embodiment the computer includes a personal computer 15 computer under control of the medical data acquisition 
programmed with a web browser and a medical data acqui- program, ana 

sition and transmission program. The medical data acquisi- (g) displaying to the individual, through the personal 

tion and transmission program can be downloaded from an computer, a representation of the individual's biologi- 

Internet site accessed using the web browser. cal function or condition in response to which the 

The system of the present invention can also be denned 20 acoustical signal was generated, 
without limitation as to type of data, such as to comprise: a As a step (h), responsive data can be transmitted over the 
plurality of initial user sites, each of the initial user sites Internet to other sites for storage and review. From such 
having a data generating source and a computer connected other site or sites, for example, data can then be transmitted 
to receive signals from the data generating source and to over a paging or other wireless network to a physician, for 
access the Internet; and an Internet site addressable from 25 example. In a preferred embodiment, at least steps (c) 
each of the plurality of initial user sites such that each initial through (h) are performed together in real time, 
user site can access a data acquisition and transmission still another definition of a method of monitoring bio- 
program through the Internet site to enable the respective logical functions and conditions of a plurality of patients in 
computer to process received signals from the respective accordance with the present invention comprises: distribut- 
data generating source and transmit responsive signals over 30 { tQ cach tient at least one scnsor t0 detcct at least one 
the Internet. Each initial user site preferably can transmit biological mnction or condition of the patient; and main- 
simultaneously over the Internet to one or more recipient ^ medical ^ ^ ion and transmission program 
sites. Also, the receiving computer at a recipient site can . * . \.. , . . \, 7 4 . 

j » . 1 ■ 1 *■ .t_ • 1 c at an Internet site accessible by the patients such that the 

receive and display in real time the signals from one or a . - ; ; 4 . , c t , 

multiple number of initial user sites. t P a ! en s =f n us «>. fr ° m computers at the locations of the 

A ,u j r *• j* c* j'ij*- 35 patients, the medical data acquisition and transmission pro- 

A method of generating and transferring medical data in r 4 ' 4 . A . . ?. i . r . 

accordance with an aspect of the present invention com- S ram 10 control their respecUve computers to receive and 

prises: transducing directly from a patient a human body P rocess *™ m the P atl u en ^ respective sensors and to 

function or condition into a first signal; converting at the site transmit medical fata onto the Internet in response thereto, 

of the patient the first signal into a second signal adapted for ^ method can further comprise distributing to a plurality 

transmission over the Internet; and transmitting the second 40 of physicians receivers (with or without transmitting 

signal over the Internet to a recipient. In one implementation capability) for receiving at least portions of the medical data 

the method further comprises performing the transducing, transmitted over the Internet. It can still further comprise 

converting, and transmitting contemporaneously; and con- providing a combination Internet receiving and paging or 

temporaneously therewith generating at the recipient a dis- other wireless communication network transmitting site to 

play in response to the transmitted second signal, wherein 45 receive the medical data transmitted on the Internet and to 

the display is a real-time representation of the transduced transmit received medical data to at least one respective 

human body function or condition. physician's receiver through the wireless network. The 

A method of generating and transferring data in accor- method can also comprise marking each sensor with indicia 

dance with the present invention comprises: accessing an defining the address of the Internet site. 

Internet site from a computer where a data generating source 50 Therefore, from the foregoing, it is a general object of the 

is located; downloading to the computer from the accessed present invention to provide a novel and improved system 

Internet site a data acquisition and transmission program; anc j me thod for generating and transferring medical and 

and operating the computer with the downloaded data acqui- other data 0ther and f urt her objects, features and advan- 

sition and transmission program such that the computer tages 0 f tne presen t invention will be readily apparent to 

receives signals from the data generating source, processes 5S mo se skilled in the art when the following description of the 

the received signals, and transmits data signals onto the preferred embodiments is read in conjunction with the 

Internet in response thereto. In particular implementations, accompanying drawings, 
the downloaded program may or may not operate unless the 

computer is connected to the specific web site on the Internet BRIEF DESCRIPTION OF THE DRAWINGS 

from which the program was obtained. 60 FIG. 1 is a block diagram illustrating one configuration of 

A method of the present invention for generating medical a system of the present invention, 

data representative of a biological function or condition of FIG. 2 is a block diagram illustrating one variation of the 

an individual comprises: FIG. 1 configuration wherein a patient site accesses a log-on 

(a) accessing an Internet site with a personal computer site to acquire a software program necessary to provide 

located with the individual, wherein the personal com- 65 medical data to a recipient site. 

puter is programmed with a conventional operating FIG. 3 is a block diagram illustrating one implementation 

program; of the system depicted in FIG. 2. 
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FIG. 4 is a block diagram illustrating another implemen- for use by a computer as described herein). It also includes 

tation of the system depicted in FIG. 2. means, communicating with the means for sensing, for 

FIG. 5 illustrates one implementation for a patient site. transferring a response to the sensed biological function or 

rrp , . 1 fl j- r *l j *• condition over the Internet. The means for sensing includes 

FIG. 6 is a general flow ^diagram .for the use and operation ft( ^ Qne scnsor 8 Mk for ^ & qt 

of the implementations of FIGS. 2-5. condition of the body of the respective patient. The means 

FIG. 7 is a more detailed block diagram of the patient site for transferring includes a computer 10 connected to receive 

depicted in FIG. 5. signals from the one or more sensors 8 and to access the 

FIG. 8 illustrates a particular implementation of a system Internet 4. 

of the present invention including at least one patient site of 10 In a particular implementation, the sensor 8 includes a 

the type shown in FIG. 7. hand-held device that is inexpensive and simple to use. As 

FIG. 9 is a flow diagram for a medical data acquisition and illustrated in FIG. 5, the sensor 8 includes a heart monitor 

transmission program for the FIG. 8 system. lhat provides an audible output signal in response to the 

FIG. 10 is a flow diagram for displaying data at a recipient sensed biol °gi cal function or condition, which in this 

Internet site remote from the patient's site of the FIG. 8 15 example is the patient's heart activity. The patient can hold 

system. ^ device against his or her chest by hand, this can be done 

by another person, or the device can be attached to the chest 

DETAILED DESCRIPTION OF THE or held by an elastic strap (for example). The sensor 8 of this 

INVENTION implementation in FIG. 5 includes a hand-held transducer 

A general representation of the system of the present » ,h * eael ^ f [° m , an *f. £ nt beating heart of a 

invention as applied to one example of medical data acqui- £ a T, ? *u " * , "Tf I u S ' 8 C " 

sition and transmission is illustrated in FIG. 1. The present be d ^ lected ^ a m ' cr °P hone 14 connected to the conven- 

invention also can be used for generating and transferring ,10na ! ™"°P hone J ac * of J> Pf ^ ^puter 16 imple- 

other data that can be processed in the manner described ™f?* ta> computer 10. The term personal computer" as 

k c j ow 1 25 uset * ln lms specification and claims encompasses all types 

. . , , . „ of computers conventionally referred to by that name 

Although i only one patient site need be present typically regardless of size designation (e.g., desktop, laptop, 

there wi 1 be a plurality of patient sites 2a-2n (the term note5ook> hand . he i d) palmtop, etc.). Non-limiting examples 

patient as used herein is not limited to someone who is ill of aeasoa m those c We of ovidi out ts responsive 

or who is necessarily under a medical provider s care; it , 0 (1) ch of electrical potential occurring during the 

simply refers to an individual using the present invention in heartbeat to idc £CG data> Qr (2) bfain wayes to ide 

the medical context). These sites are wherever the patient EEG data, or (3) variations in the size of an organ or limb 

(or, more broadly initial user or simply some data general- and jn the amount of Mood nt of ; through it to 

ing source) is and has access to a computer and communi- ide plethysmograph data> or (4) galvanic skin resis . 

cation network, which is specifically illustrated as including tance 

the Internet 4 in the drawings and in the remainder of the 35 T , . \ , . , . , D i . 

c . . t . c iU i • *• /. i . It is to be noted that any particular sensor 8 merely needs 

following description of the present invention (the term , . , i •* ili r • . ,t_ 

< (T 4 % j L • lL i i_ 1 , lo provide some signal suitable for inputting to the computer 

Internet as used herein encompasses the global computer ia ({ , . „ • , , f L - 

, , , i i £L f * 10 (thus data or the present invention includes anything 

network commonly known by that name, any functional part . , . u • i\ tu • u 

c .. .. , . c ■ * u « ■ I- / tL J,, represented by such signal). The microphone 14 is used in 

oi it suitable tor use m the present invention (e.g., the World 4 . , fnr D .; r , . . c 

wj «7 l\ j .i_ •* i_i , t 40 the embodiment oi MG. 5 to convert the acoustical signal of 

Wide Web), and any other suitable global computer network ... , . . . , , . 

/ ... t , . & ^ p i , this embodiment into a corresponding analog electric signal 

capable of providing the communication link of the present „ « . . . m _ A « 1 * n, o u f 

. r . x r A1 & t « w ... ... usedby the personal computer 16. The sensor 8 can be a type 

invention). Also connected to the Internet 4 is at least one . -a i * • ■ i * * ^ *i * *u 

/ , i . I « 4 . A - - that provides an electric signal output directly to the per- 

remote site 6 with which the patient sites 2a-2n can com- sona , CO mputer 16, for example, 
municate. 

^ * . / w « LJ J . . ^5 The personal computer 16 in the FIG. 5 implementation 

Tne remote Internet site(s) 6 can be embodied ,n various h C0Mected , 0 the micr hone 14 aad includes % ircuils and 

manners; however, two particular types of the preferred , Q access (he ^ temet 4 an(J , 0 transfw a 

embodiment are represented ,n FIG. 2. One or more log-on senMon of ^ QU si , ovef ^ Inteme , 4 (0 

sites 6a are addressed by a patient at his or her site entering a selected IntcrQct si(c iQ ^ , 0 . t , 0 the na , 

the log-on site s address. Such a log-on site 6a is the only 5Q ter u from , he micr none 14 That ^ the ona , 

sue a pa lent need explicitly address from the respective 16 transfcrs ovef , he ( 4 data esentativ6 

oflticnt site 2^ 

v ' of the electric signal received either from the microphone or 

Although the foregoing is the only explicit address a other device> sucn as the seQSOr 8 itself) mto the personal 

patient need enter, other remote sites can be accessed, such computer 16. The personal computer 16 need be pro- 
as illustrated by recipient sites 6b in FIG. 2. In preferred 55 grarnme d initially only with conventional programs suffi- 
embodiments, such sites are automatically addressed when cient t0 enable the patient or other ^ at the patient site t0 
data is to be sent from a patient site 2 to an end user. This access the internet 4 through the personal computer 16. This 
can occur through a log-on site 6a, but in the illustrated programming can include a conventional web browser. At 
embodiment of FIG. 2 there are physically and functionally some poim in the ^ of me personal computer 16, it is also 
distinct recipient Internet sites. 60 programmed with a medical data (or other specific type of 

A further overview of the foregoing will be described with data as used for other embodiments) acquisition and trans- 
reference to FIGS. 3-6. A more detailed explanation will mission program (in broader terms, simply a data acquisition 
then be given with reference to FIGS. 7-10. and transmission program). In the preferred embodiment, 

Referring to FIG. 3, a patient site 2 includes means for this program is downloaded into the personal computer 16 

sensing a biological function or condition (more broadly, a 65 from the log-on site 6a using the web browser. The program 

data generating source; for example, a device that responds can be in any suitable form, such as in the form of an 

to some ambient parameter by generating a signal adaptable application "plug-in," a "Java applet/' or in a preferred 
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particular implementation an "ActiveX control." The per- tbe medical data acquisition and transmission program to be 

sonal computer 16 connects to the Internet 4 by any suitable downloaded to the patient site and also the programming 

communication link (e.g., telephone line, television cable). necessary to receive data and directly display it or transfer 

The circuitry and programming of the personal computer £ b y mean ?, ,0 J a , n f nd usen This 15 inustrated 

16 also ultimately are sufficient to provide it with the s « which is described below. 

capability to read the input port receiving the signal from the The method of the present invention for the foregoing 

microphone 14 or other input device, to process the input embodiments is now described with reference to FIG. 6. 

/\ ■ ■ »i » •* 4 u* u j . • Using the computer 10 (e.g., personal computer 16) where 

signal, to access the recipient Internet site to which data is & 4 . . . S . , * ' r ..... .1 j. ■ 

. , - , , j » j • . . 4 . the patient is located, the Internet site having the medical 
to be transferred, and to send the data to the recipient site * t /,^ • nnA rt „ ~ Mt ~*~* ,v T^^^^a *v™ 
' v 10 data acquisition and transmission program is accessed trom 
over the internet. ^ reS p ect j ve patient's site. Access occurs by the computer 
Referring to FIG. 3 again, the log-on site 6a in this 10 at tne patient site 2 running its web browser or otherwise 
embodiment includes a computer 18 having the medical data gaining access to the Internet 4. Once Internet access has 
acquisition and transmission program stored for download- been gained, the computer 10 accesses the known log-on site 
ing to a patient site 2. That is, the log-on site 6 of this w h ere the medical data acquisition and transmission pro- 
implementation is an Internet site addressable from each of gram i s located. This can be the site through which Internet 
the plurality of patient sites such that each patient site can acceS s is gained, or the site containing the medical data 
access the medical data acquisition and transmission pro- acquisition and transmission program can be different from 
gram through the Internet site to enable the respective mc Internet portal. 

computer 10 (e.g., personal computer 16) at the respective When the appropriate site has been accessed, identifica- 

patient site to process received signals from a patient sensor tion mformaticm ( e . g ., name, password) is entered (e.g., 

connected to it and to transmit responsive signals over the manually by the patient or automatically by preprogram- 

Internet 4. ming the patient's computer 10) to enable the computer 10 

The log-on site 6 can be implemented in any suitable at the patient site 2 to select and download the medical data 

manner. For example, it can be provided by an existing 25 acquisition and transmission program. When the appropriate 

Internet service provider which the computer at a patient site information has been given to the log-on site 6a in the 

accesses when the patient initially logs onto the Internet. illustrated embodiments of FIGS. 3 and 4, the medical data 

Still referring to FIG. 3, the recipient site 6b includes a acquisition and transmission program downloads to, or 

computer 20 programmed to receive data and display it otherwise becomes accessible for use by, the computer 10 at 

through a display 22 (e.g., a monitor or printer). In the 30 the patient site 2. 

implementation of FIG. 3, the computer 20 receives the The medical data acquisition and transmission program 

transferred response over the Internet and directly commu- preferably downloads in active mode so that it is ready to 

nicates the information via the display 22. For example, the perform the functions at the patient site 2 without the patient 

computer 20 can be located at a medical facility and con- having to perform functions other than manipulating the 

nected to communicate with the Internet. Such computer is 35 sensor to sense the biological function or condition to be 

programmed to receive the response transferred over the transmitted to the computer 10 at the patient site. In the 

Internet and to provide a visible representation of the sensed implementation of FIG. 5, the patient 12 holds the heart 

biological function or condition. monitor 8 against his or her chest. The heart monitor 8 

Another implementation of a recipient site 6b is illustrated responds to the beating heart by generating corresponding 

in FIG. 4. In this implementation, the recipient site 6b 40 acoustical signals transmitted to the microphone 14. The 

functions as an intermediary between a patient site and an microphone 14 converts the signals to analog electric signals 

end user of the data. As shown in FIG. 4, the recipient site communicated to the personal computer 16 programmed 

6b still includes the computer 20, but which is additionally with the downloaded medical data acquisition and transmis- 

programmed to transfer the data to something other than the sion program. In using the medical data acquisition and 

display 22. In FIG. 4, the computer 20 is programmed to 45 transmission program, the personal computer 16 receives the 

communicate the data to a wireless network 24 (but other signals, processes the received signals, and transmits medi- 

communication techniques can be used in other cal data signals onto the Internet 4 in response, 

embodiments) that sends the data through its system to a Transmitting over the Internet 4 to a recipient site 6b 

wireless data receiver and computer combination 26. The includes accessing a second Internet site from the computer 

wireless system is one that can provide data transmission 50 10 and transmitting patient data over the Internet to the 

(e.g., digital phone systems, such as GSM or CDMA which accessed second Internet site 6b, both under control of the 

provide data transmission; two-way paging systems; one- medical data acquisition and transmission program used by 

way paging systems). This type of transfer can occur in the computer 10. 

accordance with the known technology described in the fa addition to the foregoing which is illustrated in FIG. 6, 

patents cited in the background explanation set forth above, 55 the method of the present invention can further comprise 

which are incorporated herein by reference. In this receiving, over the Internet, the transmitted medical data 

implementation, the recipient computer 20 can be located at signals at a recipient site. As explained above, this can be 

a data communication service provider facility. This com- suitable site, such as a medical facility or a data 

puter 20 is connected to communicate with the Internet 4, communication service provider facility. The former would 

and it is programmed to receive at least part of the respon- 60 typically be an end user of the data whereas the latter would 

sive signals transmitted over the Internet and to transmit in typically be an intermediary that transfers the data onto an 

response thereto end user signals from the recipient com- end user. As explained above with reference to FIG. 4, such 

puter 20 to an end user. The end user signals are a repre- could include transmitting, from the data communication 

sentation of the human body function or condition (or other server provider facility to an end user, end user signals 

data) as initially sensed by the sensor 8. 65 responsive to the received medical data signals. In FIG. 4, 

As mentioned above, the log-on site 6a and the recipient this includes transmitting the medical data signals through 

site 6b can be combined such that a single site provides both the wireless data network 24. 
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When the data is received by the end user, a display is 
generated in response to a received signal. The display is a 
representation of the transduced human body function or 
condition. In the example of a heart monitor implementing 
the sensor 8, the display can be a waveform corresponding 
to the detected heart beat energy. This display can be by way 
of a computer monitor or printer or other display device. 

The method of the present invention can also be defined 
as comprising distributing by any suitable means (e.g., 
through direct mail, at physicians' offices) at least one sensor 
to each patient. For example, this includes distributing to a 
plurality of patients respective portable heart monitoring 
devices that the respective patients can hold against their 
chests without assistance. Each sensor can be marked with 
indicia defining the address of the Internet site of the log-on 
site 6a, In the preferred embodiments of FIGS. 3 and 4, this 
can include the World Wide Web address for the respective 
log-on site 6a that one or more of the patients is to access to 
download the medical data acquisition and transmission 
program. 

The method further comprises maintaining the medical 
data acquisition and transmission program at the Internet site 
which is accessible by the patients such that the patients can 
use the medical data acquisition and transmission program 
to control their respective computers to receive and process 
signals from the patients' respective sensors and to transmit 
medical data onto the Internet in response. Use of the 
program is made by accessing the Internet site using a web 
browser program or other suitable programming loaded on 
the computer at the location of the patient. 

Maintaining the medical data acquisition and transmis- 
sion program includes storing the program in a computer at 
the Internet site 6a for FIGS. 3 and 4. The method can 
further comprise storing in the computer at the Internet site 
a database of potential recipients of the medical data, 
wherein the database is also accessible by each patient such 
that each patient can identify from the potential recipients at 
least one selected recipient to receive the medical data for 
that patient. 

One way of getting the information to the end users is to 
distribute to a plurality of physicians receivers for receiving 
at least portions of the medical data transmitted over the 
Internet. The receivers (which may also have transmitting 
capability can include pagers connected to palmtop com- 
puters such as referred to in the patents mentioned in the 
background portion of this specification and incorporated 
herein by reference. 

A more detailed explanation of the foregoing will next be 
given with reference to FIGS. 7-10. 

FIG. 7 shows a particular implementation of the compo- 
nents generally identified in FIG. 5. This includes the sensor 
8, the microphone 14 and the personal computer 16. The 
sensor 8 provides an acoustical signal in simultaneous 
response to a biological function or condition, namely a 
beating heart in the illustrated implementation. The micro- 
phone 14 is located with the sensor 8 to receive the acous- 
tical signal as the signal is provided from the sensor 8. The 
personal computer 16 is connected to the microphone and is 
adapted to transfer over the Internet, in real-time response to 
the microphone receiving the acoustical signal, electric 
signals representative of the received acoustical signal. 

The sensor 8 of the FIG. 7 implementation includes a 
device 30 that converts the beating heart energy into electric 
signals. This can be by conventional electrocardiogram 
(ECG) electrodes as represented in FIG. 7 or other suitable 
device (e.g., a suitable piezoelectric device). The electric 
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signals generated by the device 30 are amplified through an 
amplifier 32. The output of the amplifier 32 is processed 
through a voltage to frequency converter 34 to provide an 
alternating current signal that drives a speaker 36 to emit the 

5 acoustical signal directed toward the microphone 14. 

The microphone 14 converts the acoustical signal into an 
analog electric signal conducted through a connected micro- 
phone jack 38 of the personal computer 16. The microphone 
jack 38 connects to the input of an analog to digital converter 

]0 circuit 40 in the personal computer 16. The circuit 40 
interfaces the microphone to the computer by converting the 
analog signal from the microphone 14 to a digital signal that 
can be used by a microprocessor circuit 42. The micropro- 
cessor circuit 42 is connected to a mouse 44, a keyboard 46, 

15 and a display 48. The microprocessor circuit 42 also com- 
municates with an Internet connection 50, such as a coupling 
to a telephone line (e.g., a modem). 

The analog to digital converter circuit 40 preferably 
provides at least eight-bit resolution and samples at 8,000 or 

20 more samples per second; this can be implemented with 
conventional technology, one example of which is a 
SOUND BLASTER brand sound card from Creative Labs, 
The microprocessor circuit 42 is also conventional, but 
preferably has a microprocessor nominally rated at least 20 

25 megahertz. It also includes suitable memory for program 
storage and processing functions (e.g., typically both read 
only memory and random access memory). The program- 
ming of such memory is also conventional prior to loading 
the medical data acquisition and transmission program 

30 referred to above. This conventional programming can 
include, for example, a Windows operating system and a 
compatible web browser, such as Microsoft's INTERNET 
EXPLORER program or Netscape's NAVIGATOR pro- 
gram. Thus, the foregoing, and the other components iUus- 

35 trated in FIG. 7, can be implemented with conventional 
devices. 

With the equipment of FIG. 7, shown in simplified blocks 
in FIG. 8, a patient at the site of the sensor 8, microphone 
14 and personal computer 16 uses the web browser stored in 

40 the personal computer 16 to log onto the Internet. Typically 
this occurs through whatever Internet service provider the 
patient uses. Non-limiting examples include America 
On-Line and AT&T Worldnet. Once logged onto the Internet 
through his or her Internet service provider, the patient types 

45 in the address of the Internet site containing the medical data 
acquisition and transmission program if it is not available at 
the Internet service provider site. For example, for the 
illustration in FIG. 8, the patient enters the address "hup// 
www.datacritical.com". The home page of datacritical.com 

50 appears on the display 48 of the personal computer 16. 
Through this home page, the patient downloads or otherwise 
accesses the medical data acquisition and transmission pro- 
gram. In one example, the datacritical.com home page 
contains a link that the patient selects to go to a page from 

55 which the program is downloaded. This linked page includes 
patient identification entry spaces, such as calling for the 
patient's unique password, to enable only a registered 
patient to download the program if such registry is desired 
to permit someone to download the program. 

60 An example of a medical data acquisition and transmis- 
sion program that is downloaded to the patient's computer 
16 is appended at the end of this specification. The program 
can be of any suitable language and type to enable the 
implementation of the present invention; however, non- 

65 limiting examples include a program in ActiveX, or Java, or 
a plug-in module. Preferably the program is downloaded in 
an active mode so that the patient does not need to do 
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anything to actuate the program to receive the medical data recipient site if one is available. The redisplay server also 

and to process it for display locally or transmission onto the contains a control program (see FIG. 10 and program listing) 

Internet. that processes the forwarded ECG data. 

With the downloaded program running, an acoustical When the program of FIG, 9 operates in the personal 

signal is generated at the patient site in response to the s computer 16 at a patient's site, the data source in this 

biological function or condition of the individual being implementation referring to FIGS. 7-10 is an 8 kilohertz 

monitored. This includes the heart monitor for the illustra- pulse code modulated (PCM) ECG signal received from the 

tion of FIGS. 7 and 8. The acoustical signal is received in the analog to digital converter circuit 40 in response to the 

microphone 14 near the individual. The microphone 14 acoustical signal sensed by the microphone 14. When the 

converts the acoustical signal into an analog electric signal. 1Q control is contained in a redisplay server, the data source is 

The analog electric signal is communicated from the micro- demodulated ECG data that has been sent from the personal 

phone 14 to the analog to digital conversion circuit 40 where computer 16 over the Internet to the redisplay server (or 

it is converted to a digital electric signal. The digital electric from the personal computer to datacritical.com and then to 

signal is processed in the microprocessor circuit 42 of the the redisplay server via the Internet or a paging network, for 

personal computer 16 under control of the medical data example). 

acquisition and transmission program that has been down- 15 I n the flow diagram of FIG. 9, once the control has been 
loaded and is actively running. The program can then downloaded to the user's personal computer, it is configured 
display to the individual, through the display 48 of the via an HTML "Param" tag to collect data from the micro- 
personal computer 16, a representation of the individual's phone as input through the analog to digital converter circuit 
biological function or condition in response to which the 40 as explained above. The control may also be configured 
acoustical signal was generated. The medical data acquisi- 20 t0 connect to a redisplay server via another "Param" tag in 
tion and transmission program can also transmit the data me manner described above. The control then receives a 
onto the Internet. In the illustration of FIG. 8, the data is « draw yourse if> event from Windows. The first time this 
transmitted to datacritical.com where it can be stored in a event fa received) the control starts listening for data on the 
searchable database and transmitted to an end user. Prefer- microohone 

ably the transmission to the end user occurs contemporane- 75 rT ' . . , r , . 

ously with the foregoing steps so that there is real-time A Upon receiving data from he microphone the control 

transmission of the data from the time the biological func- demodulates the data from 8 kilohertz pulse code modulated 

tion or condition of the individual was sensed to the time it t0 200 hertz ECG samples. If a redisplay server is specified, 

is received by the end user. Thus, once the program has been the control streams the new, demodulated samples to the 

downloaded into the personal computer 16, preferably the 3Q server over the Internet. 

subsequent steps from sensing the condition through display Once the ECG data has been demodulated, it is filtered 

to the individual at the patient's site or transmission to an based upon the filtering level set in a "Param" tag on the web 

end user are performed together in real time. The data page. Filtering levels are as listed in FIG. 9 (low pass filter, 

downloaded to the end user can also be stored in the end high pass filter, derivative filter, square filter), 

user's computer for later retrieval. Thus, the medical infor- 35 The most recent two seconds worth of filtered data is then 

mation derived from the sensing activity can be useful both scanned for QRS complexes to determine the user's heart 

for clinical purposes by an end user medical care provider as rate in beats per minute. The software fires a Windows "my 

well as for providing self-knowledge benefits for the patient, view has changed" event, which causes Windows to call the 

such as in monitoring his or her own biological functions or control's "OnDraw" routine such that "OnDraw" updates 

conditions. 40 the screen 48 of the personal computer 16 with the latest 

A flow diagram of a preferred embodiment of the medical ECG waveform and heart rate, 

data acquisition and transmission program downloaded to Referring to FIG. 10, in a redisplay server, the program 

the personal computer 16 is illustrated in FIG. 9, and the enables the server to listen at a known port for incoming 

source code is listed at the end of this specification before demodulated ECG samples from a remote site. When 

the claims. The program is an ActiveX control in combina- 45 samples are received, the server passes them to the control's 

tion with an HTML page which collects, filters and displays filtering routine as described above. The same chain of 

a user's ECG waveform and heart rate. When the control is events then occurs: the samples are filtered, QRS detection 

embedded in a web page (e.g., at datacritical.com in the FTG. is executed, and the waveform is updated to the remote 

8 illustration), it is downloaded to the user's personal server's window. 

computer 16 and configured to record ECG data from the 50 Thus, the present invention is well adapted to carry out the 
microphone 14 connected to the personal computer 16 and objects and attain the ends and advantages mentioned above 
to display the ECG waveform in the browser window of the as well as those inherent therein. While preferred embodi- 
personal computer 16. Configuration of the control is ments of the invention have been described for the purpose 
achieved via HTML "Param" tags. The control is embedded of this disclosure, changes in the construction and arrange- 
in an HTML page via the "Object" tag-this tells the browser 55 me nt of parts and the performance of steps can be made by 
to load the control. After the "Object" tag, and the name of those skilled in the art, which changes are encompassed 
the control, come the "Param" tags which provide values for within the spirit of this invention as defined by the appended 
named parameters of the control. For example, in the claims, 
appended program listing there is a parameter called What is claimed is: 

"Microphone.Not.Server," and the Param statement looks 60 1. A system for generating and transferring medical data, 

like: comprising: 

<PARAM NAME="Microphone_Not_Server" VALUE= means for sensing a biological function or condition, 

"V> wherein the means for sensing provides an audible 

This statement initializes the control to listen for data at output signal in response to the sensed biological 

the microphone. 65 function or condition; and 

The browser- loaded control can also stream, across the means, communicating with the means for sensing, for 

Internet, demodulated ECG data to a redisplay server at a transferring a response to the sensed biological function 
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or condition over the Internet, wherein the means for 
transferring includes: 

a microphone to respond to the audible output signal; 

an electrical circuit connected to the microphone to 
convert an analog signal from the microphone to a 
digital signal; and 

a microprocessor circuit connected to the electrical 
circuit and programmed to access the Internet and to 
transfer in real time a representation of the audible 
output signal over the Internet to a selected Internet 
site in response to the digital signal. 

2. A system for generating and transferring medical data, 
comprising: 

a sensor used by a human user to sense a function or 
condition of the user's body, 

a personal computer located with the sensor and having a 
microphone connector and analog to digital conversion 
means communicated with the sensor such that a digital 
processing circuit of the personal computer receives 
from the analog to digital conversion means a digital 
electric signal derived from an analog electric signal 
received through the microphone connector in response 
to the user's body function or condition sensed by the 
sensor, wherein the personal computer is programmed 
to transfer data representative of the received digital 
electric signal over a computer communication net- 
work contemporaneously with the sensor sensing the 
user's body function or condition; and 

a recipient computer located at a medical facility and 
connected to communicate with the computer commu- 
nication network, wherein the recipient computer is 
programmed to receive the data transferred over the 
computer communication network and to provide a 
visible representation of the sensed body function or 
condition and to store the data in a searchable database; 
and wherein: 

the sensor generates an acoustical signal; and 

the system further comprises a microphone connected to 
the microphone connector to provide the analog electric 
signal in response to the acoustical signal. 

3. A system for generating and transferring medical data, 
comprising: 

a sensor used by a human user to sense a function or 
condition of the user's body; 

a personal computer located with the sensor and having a 
microphone connector and analog to digital conversion 
means communicated with the sensor such that a digital 
processing circuit of the personal computer receives 
from the analog to digital conversion means a digital 
electric signal derived from an analog electric signal 
received through the microphone connector in response 
to the user's body function or condition sensed by the 
sensor, wherein the personal computer is programmed 
to transfer data representative of the received digital 
electric signal over a computer communication net- 
work contemporaneously with the sensor sensing the 
user's body function or condition, and 

a recipient computer located at a data communication 
service provider facility and connected to communicate 
with the computer communication network, wherein 
the recipient computer is programed to receive the data 
transferred over the computer communication network 
and to transmit in response thereto another signal to an 
end user; and wherein: 

the sensor generates an acoustical signal; and 

the system further comprises a microphone connected to 
the microphone connector to provide the analog electric 
signal in response to the acoustical signal. 
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4. A system for generating and transferring medical data, 
comprising: 

a sensor used by a human user to sense a function or 
condition of the user's body; and 

a personal computer located with the sensor and having a 
microphone connector and analog to digital conversion 
means communicated with the sensor such that a digital 
processing circuit of the personal computer receives 
from the analog to digital conversion means a digital 
electric signal derived from an analog electric signal 
received through the microphone connector in response 
to the user's body function or condition sensed by the 
sensor, wherein the personal computer is programmed 
to transfer data representative of the received digital 
electric signal over a computer communication net- 
work contemporaneously with the sensor sensing the 
user's body function or condition; and wherein: 

the sensor generates an acoustical signal; and 

the system further comprises a microphone connected to 
the microphone connector to provide the analog electric 
signal in response to the acoustical signal. 

5. A system for generating and transferring medical data 
in real time, comprising: 

a sensor to provide an acoustical signal in simultaneous 
response to a biological function or condition; 

a microphone, located with the sensor, to receive the 
acoustical signal as the acoustical signal is provided 
from the sensor; and 

a computer connected to the microphone and adapted to 
transfer over the Internet, in real-time response to the 
microphone receiving the acoustical signal, electric 
signals representative of the received acoustical signal. 

6. A system as defined in claim 5, wherein the sensor 
includes a hand-held transducer that converts energy from 
an adjacent beating heart of a patient into the acoustical 
signal. 

7. A system as defined in claim 6, wherein the computer 
is a personal computer including: a microprocessor circuit 
that has a microprocessor which operates at a nominal speed 
of at least twenty megahertz, and a microphone interface 
circuit connected to the microphone and the microprocessor 
circuit. 

8. A system as defined in claim 7, wherein the personal 
computer is programmed with a web browser and a medical 
data acquisition and transmission program. 

9. A system as defined in claim 8, wherein the medical 
data acquisition and transmission program is downloaded 
into the personal computer from an Internet site accessed 
using the web browser. 

10. A system as defined in claim 5, wherein the computer 
is programmed with a web browser and a medical data 
acquisition and transmission program. 

U. A system as defined in claim 10, wherein the medical 
data acquisition and transmission program is from an Inter- 
net site accessed using the web browser. 

12. A method of generating and transferring medical data, 
comprising: 

transducing directly from a patient a human body function 
or condition into a first signal; 

contemporaneously converting at the site of the patient 
the first signal into a second signal adapted for trans- 
mission over the Internet; and 

transmitting the second signal over the Internet to a 
recipient in real time with the steps of transducing and 
converting; 
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wherein transducing includes the patient manipulating a 
portable sensor adjacent the patient's body such that the 
sensor senses the human body function or condition 
and generates the first signal in response thereto; and 

wherein the sensor generates an acoustical signal as the 
first signal. 

13. A method as defined in claim 12, wherein converting 
the first signal into a second signal includes receiving the 
acoustical signal at a microphone having an output con- 
nected to a computer adapted for processing an output signal 
of the microphone to provide the second signal in response 
thereto. 

14. A method as defined in claim 13, wherein converting 
the first signal into the second signal further includes down- 
loading into the computer a medical data acquisition and 
transmission program from the recipient. 

15. A method as defined in claim 13, wherein converting 
the first signal into the second signal further includes down- 
loading into the computer, from an Internet site different 
from the recipient, a medical data acquisition and transmis- 
sion program. 

16. A method of generating and transferring medical data, 
comprising: 

transducing directly from a patient a human body function 
or condition into a first signal; 

converting at the site of the patient the first signal into a 
second signal adapted for transmission over the Inter- 
net; and 

transmitting the second signal over the Internet to a 
recipient; 

wherein converting the first signal into the second signal 
includes downloading into a computer a medical data 
acquisition and transmission program from the recipi- 
ent. 

17. A method of generating and transferring medical data, 
comprising: 

transducing directly from a patient a human body function 
or condition into an acoustical signal; 

converting using, a microphone and conventional patient- 
usable personal computer at the site of the patient, the 
acoustical signal into an electrical signal adapted for 
transmission over the Internet; 

transmitting, using the conventional patient-usable per- 
sonal computer, the electrical signal over the Internet to 
a recipient; and 

performing the transducing, converting, and transmitting 
contemporaneously, and contemporaneously therewith 
generating at the recipient a display in response to the 
transmitted second signal, wherein the display is a 
real-time representation of the transduced human body 
function or condition. 

18. A method of generating and transferring medical data, 
comprising: 

transducing directly from a patient a human body function 
or condition into a first signal; 

converting at the site of the patient the first signal into a 
second signal adapted for transmission over the Inter- 
net: 

transmitting the second signal over the Internet to a 
recipient; 

transmitting a medical data signal from the recipient to a 
second recipient in response to the first-mentioned 
recipient receiving the transmitted second signal; and 

performing the transducing, converting and two transmit- 
ting steps contemporaneously, and contemporaneously 
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therewith generating at the second recipient a display in 
response to the transmitted medical data signal, 
wherein the display is a real-time representation of the 
transduced human body function or condition. 

19. A method of generating and transferring medical data, 
comprising: 

transducing directly from a patient a human body function 
or condition into an acoustical signal; 

converting, using a microphone and conventional patient- 
usable personal computer at the site of the patient, the 
acoustical signal into an electrical signal adapted for 
transmission over the Internet; 

transmitting, using the conventional patient-usable per- 
sonal computer, the electrical signal over the Internet to 
a recipient; and 

transmitting a medical data signal from the recipient to a 
second recipient in response to the first-mentioned 
recipient receiving the transmitted second signal; 

wherein the medical data signal is transmitted through a 
paging network. 

20. A method of generating and transferring medical data, 
comprising: 

generating an acoustical signal in response to a human 
body function or condition, wherein generating an 
acoustical signal includes a patient holding a portable 
heart monitor against the patient's chest where the 
patient's heartbeat energy is detected such that the 
portable heart monitor generates the acoustical signal in 
response to the heartbeat energy; 

converting the acoustical signal into a corresponding 
electric signal; 

processing the electric signal in a conventional patient- 
usable personal computer to provide a data signal; and 

transmitting the data signal onto the Internet from the 
computer. 

21. A method as defined in claim 20, wherein converting 
the acoustical signal includes receiving the acoustical signal 
in a microphone located near the patient and connected to 
the computer. 

22. A method of generating and transferring medical data, 
comprising steps of: 

(a) accessing a site on a computer communication net- 
work with a personal computer located with a patient; 

(b) downloading from the accessed site to the personal 
computer a medical data acquisition and transmission 
program; 

(c) holding a heart monitor against a patient and convert- 
ing with the heart monitor energy from the beating 
heart of the patient into acoustical signals; 

(d) receiving the acoustical signals in a microphone near 
the heart monitor and converting with the microphone 
the received acoustical signals into analog electric 
signals; 

(e) communicating the analog electric signals from the 
microphone to an analog to digital conversion circuit of 
the personal computer and converting thereby the ana- 
log electric signals to digital electric signals; and 

(f) processing the digital electric signals in the personal 
computer under control of the medical data acquisition 
and transmission program; 

wherein at least steps (c) through (f) are performed 
together in real time. 

23. A method as defined in claim 22, further comprising 
accessing from the personal computer a second site on the 
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computer communication network, and transmitting patient 
heart data over the computer communication network to the 
accessed second site in real-time response to the processed 
digital electric signals, both under control of the medical 
data acquisition and transmission program in the personal 5 
computer. 

24. A method as defined in claim 23, further comprising 
contemporaneously transmitting, from a computer at the 
second site, the patient heart data over a wireless commu- 
nication network to a physician. 10 

25. A method of monitoring biological functions and 
conditions of a plurality of patients, comprising: 

distributing to each patient at least one sensor to detect at 
least one biological function or condition of the patient; 

maintaining a medical data acquisition and transmission 15 
program at an Internet site accessible by the patients 
such that the patients can use, from computers at the 
locations of the patients, the medical data acquisition 
and transmission program to control their respective 20 
computers to receive and process signals from the 
patients' respective sensors and to transmit medical 
data onto the Internet in response thereto; and 

distributing to a plurality of physicians receivers for 
receiving at least portions of the medical data trans- 
mitted over the Internet. 

26. A method as defined in claim 25, further comprising 
providing a combination Internet receiving and wireless 
network data transmitting site to receive the medical data 30 
transmitted on the Internet and to transmit received medical 
data to at least one respective physician's receiver through 

a wireless network. 

27. A method of monitoring biological functions and 
conditions of a plurality of patients, comprising: 35 

distributing to each patient at least one sensor to detect at 
least one biological function or condition of the patient; 

maintaining a medical data acquisition and transmission 
program at an Internet site accessible by the patients 
such that the patients can use, from computers at the 40 
locations of the patients, the medical data acquisition 
and transmission program to control their respective 
computers to receive and process signals from the 
patients' respective sensors and to transmit medical 45 
data onto the Internet in response thereto; and 

marking each sensor with indicia defining the address of 
the Internet site. 

28. A method of monitoring biological functions and 
conditions of a plurality of patients, comprising: 50 

distributing to each patient at least one sensor to detect at 
least one biological function or condition of the patient; 
and 

maintaining a medical data acquisition and transmission 55 
program at an Internet site accessible by the patients 
such that the patients can use, from computers at the 
locations of the patients, the medical data acquisition 
and transmission program to control their respective 
computers to receive and process signals from the 60 
patients* respective sensors and to transmit medical 
data onto the Internet in response thereto; 

wherein maintaining the medical data acquisition and 
transmission program includes storing the program in a 65 
computer at the Internet site and wherein the method 
further comprises storing a database of potential recipi- 



ents of the medical data, the database also accessible by 
each patient such that each patient can identify from the 
potential recipients at least one selected recipient to 
receive the medical data for that patient. 

29. A method as defined in claim 28, further comprising 
communicating, to a respective patient's at least one selected 
recipient, the medical data transmitted onto the Internet for 
that patient. 

30. A remote heart monitoring method, comprising: 
distributing to each of a plurality of patients a respective 

portable heart monitoring device that the respective 
patient can hold against his or her chest without assis- 
tance; 

maintaining a medical data acquisition and transmission 
program at a first Internet site known to the patients 
such that each patient can access, using a web browser 
program of a computer at the location of the patient, the 
medical data acquisition and transmission program to 
control the computer to receive and process signals 
from the patient's respective heart monitoring device 
and to transmit medical data onto the Internet in 
response thereto and in response to automatic operation 
of the medical data acquisition and transmission pro- 
gram; 

receiving the transmitted medical data at a second Internet 
site; and 

communicating, from a computer at the second Internet 
site, respective portions of the medical data to respec- 
tive end users of the medical data. 

31. A method as defined in claim 30, wherein communi- 
cating respective portions of the medical data includes 
transmitting the respective portions over a paging network to 
hand-held computers of respective end user medical provid- 
ers. 

32. A method as defined in claim 31, further comprising 
marking each heart monitoring device with the web address 
of the first Internet site. 

33. A method as defined in claim 30, further comprising 
marking each heart monitoring device with the web address 
of the first Internet site. 

34. A method of generating medical data representative of 
a biological function or condition of an individual, compris- 
ing: 

(a) accessing an Internet site with a personal computer 
located with the individual, wherein the personal com- 
puter is programmed with a conventional operating 
program; 

(b) downloading from the accessed Internet site to the 
personal computer a medical data acquisition program 
automatically operable with the conventional operating 
program; 

(c) generating an acoustical signal in response to the 
biological function or condition of the individual; 

(d) receiving the acoustical signal in a microphone near 
the individual and converting with the microphone the 
received acoustical signal into an analog electric signal; 

(e) communicating the analog electric signal from the 
microphone to an analog to digital conversion circuit of 
the personal computer and converting thereby the ana- 
log electric signal to a digital electric signal; 

(f) processing the digital electric signal in the personal 
computer under control of the medical data acquisition 
program; and 
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(g) displaying to the individual, through the personal 
computer, a representation of the individual's biologi- 
cal function or condition in response to which the 
acoustical signal was generated. 

35. A method as denned in claim 34, wherein at least steps 5 
(c) through (g) are performed together in real time. 

36. A method as defined in claim 35, further comprising 
in real time with at least steps (c) through (g), transmitting 
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from the personal computer over the Internet data responsive 
to the processed digital electric signal. 

37. A method as defined in claim 34, further comprising 
in real time with at least steps (c) through (g), transmitting 
from the personal computer over the Internet data responsive 
to the processed digital electric signal. 

* * * * * 
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